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ON THE INCORPORATION OF NUCLEOTIDES INTO RIBONUCLEIc ACID BY
SOLUBLE MAMMALIAN ENZYMES. By E. S. Canellakis, Department of
Pharmacology.
The isolation of a soluble rat liver enzyme preparation which incorporates
C14-labeled uridine monophosphate and adenosine diphosphate into a large
molecular weight polymer was described. Evidence was given that this
polymer has the properties of RNA. The microsomes of a rat liver homoge-
nate contain a factor which inhibits this incorporation. This enzymatic
system affords a means for the study of the mechanism of nucleic acid
synthesis by mammalian tissue.
E. S. CANELLAKIS
COARCTATION OF THE AORTA IN INFANCY. By Ruth Whittemore and
Marjorie Fouts, Department of Pediatrics.
Twenty-two of forty-six consecutive cases of coarctation of the aorta in
infants, seen over a ten-year period, have survived to date. Early onset of
symptoms proved a bad prognostic sign; all twenty-four who died had
shown severe difficulty prior to six weeks of age and expired before six
months of age. Congestive heart failure was by far the leading cause of
death, and, especially in patients with accompanying endocardial fibro-
elastosis, bouts of paroxysmal auricular tachycardia often signaled the
terminal event. At post-mortem a ductus arteriosus was patent in all but
two children. The ductus appeared distal to the coarctation in eighteen,
near or entering it in six, but never proximal to the stenotic segment.
Interestingly, three out of five with a fulminating course, two others and
a sixth suspected but not examined at post-mortem, showed an associated
subendocardial fibroelastosis.
While cardiac failure and cyanosis were the most common presenting
complaints in those who did not survive, poor weight gain was the most
common initial cause for investigation in those still living. In general, the
surviving patients, all but one of whom have been followed for over three
years since diagnosis, showed a clinical picture of slow initial weight gain
and development followed by some improvement as well as other classical
signs of coarctation. In contrast to one previous report by others no one
electrocardiographic pattern of ventricular hypertrophy correlates well with
either clinical course or prognosis.
Successful medical management of twenty-two of forty-six cases suggests
that surgery should be reserved for specific indications. These include in-
ability to maintain compensation, lack of growth, electrocardiographic evi-
dence of left ventricular hypertrophy, increasing blood pressure, increasing
heart size out of proportion to general growth, aortic insufficiency or other
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associated difficulties. Only two of the present series went to surgery; one
died during anesthetic induction and the other, forty-eight hours post-
operatively.
R. I. B.
February 4, 1957
CARDIORESPIRATORY CHANGES AT BIRTH. By Virginia Apgar, Department
of Anesthesiology, Columbia University College of Physicians and Sur-
geons, New York, New York.
The period of greatest infant mortality is from the onset of labor to 48 hours
after birth. The key to reduction of fatalities during this period is an
expanded knowledge of cardiorespiratory changes at birth. A certain
amount of work has been done in animals, but little is known at the present
of changes in human infants, and exploration in this field is just beginning.
For example, one recently discovered fact is that the systolic pressure in
the pulmonary artery of newborn infants remains between 50-60 mm. of
Hg for the first two weeks after birth before dropping to the normal adult
pressure of 12-30 mm. of Hg. Clinical information on pathological states in
this period is similarly growing. As an example, it is found that the optimal
time to expand the lungs of all premature infants without causing damage
is at birth, using a pressure of 40-50 cm. of water. Gastric intubation for
oxygen therapy is illogical. New techniques include such items as umbilical
vein catheterization.
N. R. M.
ZOOLOGICAL JOURNAL CLUB
February 6, 1957
ECOLOGY OF RANA PIPIENS. By Jack B. Bresler, Chairman, Department of
Biology, Bard College, Annandale-on-Hudson, New York.
Twenty-nine measurements were made on 813 specimens of Rana pipiens
from different geographic regions of Canada, the United States, and
Mexico. These findings were compared with 14 environmental factors found
in the areas to see if there was any correlation. The majority of specimens
was from areas with an annual temperature of 600 F. and 20-60 inches of
precipitation yearly.
The highest correlations are found between size and temperature and size
and precipitation; the lowest between size and geographic origin. Body size
increases with temperature, but reaches an optimum, falling off at tempera-
tures higher than 75°-79° F. Most of the other linear measurements vary
directly with over-all body length. Amount of spotting on the back and on
the tympanum is related to temperature and altitude, but spotting on the
eyelids and on the head is unrelated to any environmental factor. Phenotypi-
cally very similar frogs are found above 6,000 feet in Mexico (active 12
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months of the year) and below 1,000 feet in Illinois (active only 3 months).
Therefore, further taxonomic separation of geographic species or subspecies
is impossible. G. E. w. 3R
NEUROLOGICAL STUDY UNIT
February 12, 1957
MYASTHENIA GRAVis. By Paul F. A. Hoefer, Department of Neurology,
Columbia University College of Physicians and Surgeons, New York,
New York.
Myasthenia gravis is a disease characterized by muscular weakness and
abnormal fatigability without any related muscular pathology. Bulbar symp-
toms such as diplopia, inability to move the eyes, weakness in swallowing,
dysarthria, and others are especially noticeable. It is believed that this con-
dition is due to some sort of interference with transmission across the myo-
neural junction since it mimics curare poisoning and is aided somewhat by
anti-cholinesterase therapy; however, the nature of this block is not under-
stood. The disease predominates in women, and it can occur at any age,
although it is milder in children.
Various correlations have been made between myasthenia gravis and epi-
lepsy, the collagen diseases, hyperthyroidism, and others, but perhaps the
most notable one is thymoma. Fifteen to twenty per cent of myasthenia
gravis patients have an associated thymoma, and they also have a more
severe form of the illness. Remissions following thymectomy have been
reported in 55 per cent of young women by one group of investigators. This,
however, has not been confirmed by others. The prognosis of patients with
thymoma is grave. Most investigators have not seen remission following
thymomectomy. It should be noted, however, that only patients with a good
chance of survival are operated upon, and also that figures state that 35 per
cent of all myasthenics will show spontaneous remission with only drug
therapy.
Attempts to reverse weakness with anti-cholinesterases have been made
with some success. Agents in common use are Prostigmine, Pyridostigmine,
Mestinon, Tensilon, TEPP, and DFP. A newer drug, octamethylpyro-
phosphoramide (OMPP), is longer acting, but it is also extremely toxic.
Atropine is used to overcome various toxic effects and Tensilon to reverse
the components of the so-called "cholinergic crisis." Various hormones have
been tried but with inconclusive results.
The main problem with this disease is that about 30 per cent of
myasthenics die even when they are receiving "rational therapy." The first
two years are the most dangerous, and the mean life span for those with
continuous illness is eight years. Often a minor respiratory infection initi-
ates a myasthenic crisis during which time the patient remains apneic and is
refractive to all medication. Patients have even died in respirators for no
apparent reason. Further research should clear up the latter and many other
problems of myasthenia gravis. J. A. O'N.
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SIGMA XI LECTURE
February 13, 1957
RADIOACTIVE FALLOUT. By W. F. Libby, Fermi Institute of Nuclear
Studies and Atomic Energy Commission.
There are different types of fallout, containing different mixtures of radia-
tions, but only those posing ingestive hazards are here considered. Of
these, strontium 90, because of its high yield and its chemical similarity to
calcium, is the most important.
Local fallout settles rapidly, while the tropospheric debris may require a
month to settle and gains a world-wide distribution along broad latitudinal
bands. The stratospheric fallout, produced only by weapons in the megaton
range, may not settle for up to ten years and achieves a global pattern of
distribution. The fact that fallout of the latter two types is minimal in
desert regions and virtually undetectable in regions of no rainfall suggests
that atmospheric water is the primary precipitating agent.
Once in the topsoil, Sr is absorbed by plants, though it is discriminated
against in favor of Ca by a factor of about 1.4. In very acid soils, as those
of Wales, this factor may be reduced to one. Milk producers eating this
grass discriminate further by a factor of about seven, while the milk con-
sumers do so by one of from two to eight. In the topsoil of the United States
today there are, on the average, 50 micromicrocuries of Sr 90 per gram of
available Ca, which represents one-half the maximum permissible level in
individuals as determined by the Atomic Energy Commission. The amount
present within the bodies of the inhabitants of this region is only one-
hundredth of this limit. Even in the absence of further tests, however, it
may rise to two to three times the present level since there is sufficient Sr
90 in the stratosphere to maintain current topsoil levels for 30 years.
Of all the radiations to which the body is subjected, cosmic radiations
seem physically most similar to those produced by Sr 90. Presumably, this
indicates their effects are the same. Thus, it can be shown that the present
Sr 90 level in children is equivalent to the extra cosmic radiation received
from an altitudinal increase of 300 feet.
While a sense of false security is to be avoided, it does appear that Sr 90
poses no immediate hazard. Fallout must be studied, however, for an under-
standing of its effects are essential for the peacetime use of atomic energy.
P. K.
SIGMA XI DISTINGUISHED VISITOR LECTURE
February 14, 1957
RADIOCARBON DATING. By W. F. Libby, Fermi Institute of Nuclear Studies
and Atomic Energy Commission.
Collision of cosmic rays with the atmosphere produces neutrons whose
density reaches a maximum just below the top of the atmosphere. Most of
these neutrons eventually form carbon-14 out of nitrogen-14. This rate of
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C14 production is apparently constant in time, but varies with latitude.
Oceanic and atmospheric mixing and frequent recycling of the atoms
through the biosphere result in an empirically uniform distribution over the
earth's surface. Since the C14 is transformed into C02, it is assimilated by
living organisms and should reach an equilibrium density, which is known
and is constant. Beginning at the time of death of the organism, the C14
content will decrease because no new C14 is being added and half the
amount present is lost every 5600 years. Thus, a method for dating time
when carbon present in organisms left this equilibrium-system is possible.
This is usually equivalent to dating the death of the organism. The process
of measuring the radioactivity, and hence the age of a carbon specimen,
involves washing, shielding from other sources of radiation, transformation
of the carbon into powder or some carbon-containing gas, and measurement
with a counter. Various dates of biological, geological, and archaeological
interest have been obtained in this way. Those dates of objects of known age
have given consistent results, helping thereby to confirm the validity of the
method. Other dates, measuring objects up to 40,000 years old have been
obtained, including trees felled in glacial readvance in Wisconsin (about
11,000 years ago), evidences of human activity in North America (10,000
years), charcoal paintings in Lascaux Cave (15,000 years), and confirma-
tion of Mayan and Babylonian calendars.
ROBERT MACARTHUR
MICROBIOLOGY SEMINAR
February 14, 1957
STUDIES ON GERM-FREE ANIMALS. By James A. Reyniers, Department of
Bacteriology, Lobund Institute, University of Notre Dame, South Bend,
Indiana.
The interest in germ-free animals has been directed to studying germ-free
life per se, as well as using germ-free animals as media for further investi-
gation. The animals for these studies have included mammals of all vari-
eties as well as birds and chickens. The former are delivered free of con-
tamination by cesarean section, while the latter are obtained germ-free by
chemical sterilization of their shells. Rearing and breeding these animals is
no longer a problem, and colonies of chickens, rats, and mice have been
propagated, germ-free, for several successive generations. The apparatus
employed in these studies, once limited to simple churn jars and milk bot-
tles, now has become elaborate units kept sterile by steam under pressure.
The problem of transporting these units has been solved recently with the
development of special air-conditioned vehicles.
With the development of the techniques and apparatus required for
rearing and breeding germ-free animals, studies have been conducted
utilizing these animals for investigation of other problems. Thus, the role of
certain enterococci in the formation of dental caries has been elucidated
using germ-free rats. In another experiment, the relationship of coliform
bacteria to Entamoeba histolytica has been clarified with respect to the
544
Volume 29, April 1957EVENTS
latter's ability to form lesions and cause disease. Other problems including
hemorrhagic shock, radiation sickness, and animal immunity have been
studied using germ-free animals. Finally, germ-free animals have been
employed in the study of tumor formation. While spontaneous tumors have
never been observed in these animals, injection of methylcholanthrene has
produced very large tumors in chickens. Subsequent tissue filtrates of these
tumors have indicated the presence of virus particles which appear to be
responsible for both tumor genesis and tissue wasting.
S. I. H.
ZOOLOGICAL JOURNAL CLUB
February 20, 1957
REGULATION AND REGENERATION. By Richard J. Goss, Brown University,
Providence, Rhode Island.
In the taste barbule of a catfish, the blastema tissue comes from the peri-
chondrial cells of the interior cartilage rod. When the rod is removed, there
is no regeneration. If three rods are added, only one terminal rod is
reproduced when the tip is amputated.
If the end of a fish fin ray is amputated, an undifferentiated blastema
elongates to form a full ray. No regeneration takes place when the dorsal
fin ray is entirely removed since only osteoblasts can form dermal bone. If
a fin ray is added in the inter-radial region, an extra structure is added by
the supernumerary bone.
Removal of an amphibian ulna, and subsequent amputation of the hand,
results in the regeneration of an ulna and normal digits. If the bone is
replaced on the opposite side, an additional ulna is still produced as well as
a normal digital extremity. When the ulna and skin are removed, only two
digits and no ulna are produced in the regenerate.
With total x-ray irradiation (2,000 roentgens), no regeneration takes
place following amputation. Irradiation of only one lateral half of the limb
gives a half regenerate. Further experiments with x-rays and replacement
of scrambled mesoderm in undisturbed skin indicate that the least disturbed
tissue takes the major role in regulation although x-radiation of the meso-
derm alone interferes with regulation by the skin. Any x-ray recovery is due
to migration of nonirradiated cells and not to recovery of the cells
themselves. G. E. w. 3RD
ZOOLOGICAL JOURNAL CLUB
February 27, 1957
FUNCTIONS OF THE NoCTUID TYMPANUM. By Asher Treat, City College of
New York, New York.
Noctuid moths escape bats at night. When the bat approaches within one
meter, the moth changes from its regular zig-zag to a faster random flight.
The bats, therefore, frequently miss their prey. This behavior has been
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thought to be associated with sound reception by the tympanic membranes
located on the moth's metathorax above the leg articulation. Experiments in
destroying the membranes are unsuccessful, however, since damaged moths
will not fly.
Impulses recorded from the tympanic nerve show that the lower intensity
threshold and reaction time of the moth are about the same as for the
human. Intensity is relayed to the pterothoracic ganglion by a delay in
impulses. The nerves respond to 240 kilocycles/second, higher than any
other known "ear," but it is impossible to tell if this is a pure tone. Greatest
sensitivity, however, is from 15-60 cycles/second. Noctuids appear to be
tone deaf; nerve responses do not distinguish between sonic and ultrasonic
sounds. This is not surprising since they have only two sensory cells. The
moths cannot localize the bat but are merely stimulated to go into random
dodging flight. G. E. w. 3RD
RUSSELL H. CHITTENDEN LECTURE IN BIOCHEMISTRY
February 27, 1957
AMINO ACID ACTIVATION AND PROTEIN SYNTHESIS. By Fritz Lipmann,
Biochemical Laboratory, Massachusetts General Hospital, Boston, Massa-
chusetts.
Compounds are activated by nucleotide triphosphates either by joining with
the split terminal phosphate in a kinase reaction, thus eliminating the
nucleotide diphosphate, or by joining with the nucleotide monophosphate,
eliminating pyrophosphate. Carbamyl and succinyl activation represent the
first type of reaction, sulfuryl and choline and amino acids the second. The
latter has been studied by trapping the amino acid with high concentrations
of hydroxylamine. Beef pancreas has been shown to have a greater capacity
than liver to activate most amino acids, notably tryptophane. Analogues of
tryptophane are also activated by the enzyme system, but tryptophane has
the highest affinity. Some analogues of tryptophane are not activated, and
these inhibit the activation of tryptophane. Those compounds that were not
activated were not incorporated into proteins. It was postulated that after
activation, amino acids are taken over by a carrier, probably a polynucleo-
tide, before being assembled into proteins.
J. P. G.
ZOOLOGICAL JOURNAL CLUB
March 5, 1957
THE CLASSIFICATION OF NATURAL COMMUNITIES. By R. Whittaker,
Brooklyn College, Brooklyn, New York.
There have been four principal approaches to the problem of classifying
natural communities. The basis for these has been physiognomy, dominant
species, dominant strata, or characteristic species (forms with a narrow dis-
tribution which are characteristic of a particular association). The first two
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of these are most used by British and American plant ecologists, the third
principally by the Russians and Scandinavians, while the last is much used
in middle and southern Europe. In part, this usage pattern reflects the
differences in the biotypes of these regions.
A detailed analysis of the vegetation at different altitudes of the Siskiyo
Range of northwestern United States was carried out in order to determine
whether any of these approaches allowed one to detect sharp discontinuities
between communities. As a result, it was possible to demonstrate that
species are distributed along continuous environmental gradients and that
different species do not show concordant variations in abundance but are
heterogeneously distributed. This is the obvious outcome of each species
being distributed in accord with its own physiologic needs. The result is
that individuals, not groups, vary in abundance, and the community
boundaries are not sharp.
Many different methods of classifying natural communities can be used,
the choice of any one method being determined by the needs of the particu-
lar ecologist. The important point to be stressed is that the available data
indicate that no unit inherent to natural communities exists. The discon-
tinuity which the plant ecologist finds is imposed by his own methods.
P. K.
ZOOLOGICAL JOURNAL CLUB
March 8, 1957
CHANGES IN THE FINE STRUCTURE OF MITOCHONDRIA DURING SPERMATO-
GENESIS. By Jerome S. Kayc, Zoology Department, Columbia University,
New York, New York.
Phase contrast and electron microscope studies of the prosobranch snail,
Viviparus, reveal that the internal structure of mitochondria does not break
down during spermatogenesis. Cristae are visible throughout the whole
process of nebenkern formation although the over-all shape of the mito-
chondria undergoes condensation, elongation, and coiling. During first
metaphase, the eight mitochondria join end to end into four elongated rods
and line up parallel to the spindle in the idiozome region. The rods break
and segregate during the first division but divide autonomously at second
anaphase. They elongate further and coil into a helix about the axial fila-
ment in sperm formation. A rearrangement of the internal structure paral-
lels the outer morphological changes. When the mitochondria are 3.5 u long,
the cristae lie irregularly parallel to the long axis of the mitochondria.
When the mitochondria elongate, the cristae are found at right angles to
the long axis. They lie in eight rows in the mitochondria of the spermatid.
Electron microscope pictures are clear enough to permit counting and calcu-
lation of the number of cristae per mitochondrium (1100). The total area is
60 t2. Since the mature nebenkern is a perfect helix, the number of cristae
(4100) and the total cristae area (52 ,L2) can be calculated. The two areal
figures are in good statistical agreement. Therefore, there is no synthesis of
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cristae material during spermatogenesis. The change in number of cristae
may be due to folding.
The helical shape is flexible probably to permit freer movement during
swimming of the sperm than the usual mitochondrial cylinder. Internal
differentiation may be due to a change in the energy output of oxidative
metabolism.
G. E. W. 3RD
YALE MEDICAL SOCIETY
March 11, 1957
IN VITRO STUDIES OF PROTEIN SYNTHESIS. By Melvin V. Simpson, John
R. McLean, George Cohn, and Ira Brandt, Department of Physiological
Chemistry.
Although the microsome fraction of cells are believed to be most active in
incorporating amino acids into proteins, actively phosphorylating mito-
chondria in the presence of the subcellular soluble fraction also incorporate
amino acids into proteins. Contamination of the mitochondrial fraction by
microsomes was ruled out by two different methods. In one, microsomes
heavily labeled with radioactive leucine were added to nonlabeled mito-
chondria and the mitochondria separated and noted not to be radioactive.
Secondly, adenosine-diphosphate inhibited amino acid incorporation into
the protein of the mitochondria and microsomes in a quantitatively different
manner; and ribonuclease inhibited completely amino acid incorporation
into the microsomal protein without inhibiting (perhaps even increasing)
incorporation into mitochondrial protein.
J. P. G.
STUDIES ON THE MUTATION OF BACTERIA. By Henry P. Treffers, Akira
Ghoda, Christian Lerche, Kaare Jyssum, Dorothy Alexander, and Florence
Thanassi, Department of Microbiology.
Bacterial growth and the various characteristics of it are often unpredict-
able. Mutation and selection explain most of the changes which occur as, for
example, alterations in nutrition and variations in susceptibility to anti-
biotics. Hence, mutation is studied, in particular, the hypothesis that the
rates of mutation are themselves governed by a special mutator gene.
It has been noted that stock cultures differ in their mutation rates and
that the mutator gene can be transferred into other stocks by recombination
and induction. Stock E. coli cultures are irradiated with ultraviolet light
and blocks are produced in various stages of the metabolism of the sulfur-
containing amino acids. Reversion rates are measured at each block. Vari-
ous stock cultures are then crossed by recombination or transduction, and
they are scored. In many cases increases in the rates of reversion may be
seen, and this is taken as evidence that the mutator gene has actually been
transferred into this stock.
A screening test is used to determine the presence of mutants and the
following is an example. Full-grown cultures of E. coli are plated on
548
Volume 29, APril 1957EVENTS
streptomycin agar. Normal cultures yield from none to a few colonies.
Resistant cultures are overgrown, while mutant ones yield from twenty to
one hundred colonies. The latter is repeated since occasional normals will
do this, although not consistently. There is a wide variety of properties
which may be tested in the same manner.
This basic plan has brought several problems to the fore. First, what are
the mechanisms of mutator gene action? Stocks whose reversion rates are
fifty times apart nevertheless revert at identical rates (three times ten to
the minus seven) in its presence. Also, the nature of the influences of media
is not known, although it is postulated that the gene may fill a metabolic
defect. Second, why does the gene have no influence under certain circum-
stances? Third, what are the details of the reversion to repair a metabolic
lack? Last, screening of two hundred random clinical coli samples showed a
7 per cent incidence of the phenomenon. What is the distribution of the
mutator gene among other bacterial species such as Staphylococci?
Research is now being carried on along these lines.
J. A. O'N.
EDGAR ALLEN MEMORIAL LECTURE
March 11, 1952
BIOLOGICAL MECHANISMS FOR ENVIRONMENTAL CARCINOGENIC AGENTS.
By Paul Kotin, Associate Professor of Pathology, University of Southern
California, Los Angeles, California.
Combustion products of gasoline and diesel fuel, in addition to certain
atmospheric aliphatic compounds derived from gasoline, have been indicted
as contributors to the increasing incidence of lung cancer. Experiments with
mice show that these compounds are not only carcinogens, but that they
damage bronchial epithelium, rendering it more receptive to invasion by
particles carrying carcinogenic substances. Cigarette smoke has a similar
effect on the epithelium, increasing uptake of carcinogens by the lung. It is
possible that the high incidence of lung carcinoma in the male is related to
hormonal factors which influence the biological activity of these particles.
L. S.
ZOOLOGICAL JOURNAL CLUB
March 13, 1957
SOME PROPERTIES OF STREAMING PROTOPLASM IN THE AMOEBA. By
Robert D. Allen, Department of Biology, Princeton University, Princeton,
New Jersey.
Specimens of Amoeba dubia which had ingested spheres of different mate-
rials were examined through a horizontal microscope with a vertical
revolving stage in order to determine some of the properties of their cyto-
plasm. Spheres of iron carbonyl (2-8 u), gold (7-25 p,), and mercury
(2-23 IL) were used. Small spheres are held rigidly in the part of the cyto-
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plasm which has classically been regarded as the liquid "sol." A sphere
exerting a shearing force up to seven dynes is held by the endoplasm; a
"plug force" stop-and-go type of movement is shown with forces up to four-
teen dynes; higher than that figure, however, the spheres drop with gravity
to the outer gel layer. Spheres of less than seven dynes may be moved "up
hill by the protoplasmic streaming at the same speed as other intracellular
granules."
Various agents will break the "gel" of the endoplasm. Under a pressure
of 6,000 pounds, an iron sphere is not held but dropped in three seconds.
Similar results obtain from putting the Amoeba in ribonuclease and from
mechanical agitation.
In a giant amoeba, Chaos chaos, confined in a capillary tube and sealed
with oil, cytoplasmic streaming is normal. If the ends of the tube are broken,
the cell membrane and the outer gel material shrivel and are no longer
visible. No differentiation is seen in the resulting "naked protoplasm," but
streaming continues for up to 72 minutes. At first the geometry of the
streaming is identical with the "core streaming" of the normal animal
except that a distinct backflow is seen at the periphery. After ten minutes,
core streaming breaks down and up to six constellation streams are ob-
served moving either backwards or forwards with reversible contractions. If
calcium is present in the culture, contractions are irreversible, flowing
ceases, and vacuoles form, similar to breakage injury vacuoles. In this mul-
tiple streaming, gold spheres of 20 IA do not fall. Finally a subdivision of the
streams into two-directional flows is seen following a build-up of tension.
Numerous combinations of nonliving materials in various physical en-
vironments were tried in an attempt to duplicate amoeboid streaming, but
none reproduced the actions seen in living Amoeba.
Possible conclusions are that amoeboid cytoplasm has labile structure
and the visible flow which was formerly thought to be passive has the
ability to stream of its own accord.
G. E. w. 3RD
LEON E. SAMPLE LECTURE
March 20, 1957
HUMORAL AND HORMONAL FACTORS IN WOUND HEALING. By J. Englebert
Dunphy, Professor of Surgery, Harvard Medical School, Boston, Massa-
chusetts.
Wound healing, or tissue repair, is conceived of having several components:
(1) epithelialization; (2) granulation tissue formation; (3) healing in
special tissues. Granulation tissue is regarded as the "wound blastema." It
represents a special phase of healing beginning at the day of injury and
proceeding to cicatrization. The phenomenon of wound contraction is re-
lated to granulation tissue but is not dependent upon collagen formation.
Contraction represents an example of tissue morpholaxis in that the wound
is remodeled without new tissue formation.
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Based upon biochemical analyses and histochemical staining methods two
phases of granulation tissue production are recognized. One, a productive
or substrate phase beginning within a few hours of wounding and lasting
for five or six days, and two, a collagen phase which begins about the sixth
day and lasts until healing is complete. Various stages of this process have
been shown to be influenced by such factors as ascorbic acid, stress, exo-
genous sources of protein, and adrenocortical steroids. Qualitative study of
wound repair and the effects of various factors on the process have been
approached by tensile strength and more recently by histochemical staining
techniques and biochemical quantitative analysis. By implanting a poly-
vinyl sponge in healing tissue, it is possible to separate newly formed from
pre-existing tissue. This technique provides an opportunity for microscopic
study of the stages of a granulating wound in the matrix of the sponge. The
main drawback is the difficulty in standardizing the technique in humans
although in animals this is less of a problem. Over-all results have agreed
with the previous tensile strength studies.
Using this technique, studies of collagen concentration in granulation
tissue in normal rats, adrenalectomized rats, both normal and adrenalec-
tomized rats treated with cortisone were carried out. These showed that
cortisone administered to the normal animal reduces the rate of collagen
formation in a wound. Administered to an adrenalectomized animal corti-
sone improves the rate of collagen formation to slightly below the normal
curve.
Further studies have explored the concentration of mucopolysaccarides in
relation to the concentration of collagen in the wound. It has been found
that the mucopolysaccarides rise over the first four days and then fall as the
collagen concentration rises, implying that the collagen formation may
depend upon a substrate of mucopolysaccarides providing that ascorbic acid
is available in adequate amounts. Protein starvation experiments have
shown that the phase of mucopolysaccaride formation is slowed as is the
subsequent collagen formation. Methionine supplied to the protein starved
rat will enhance mucopolysaccaride and collagen formation to near normal
levels.
It is postulated that there is a wound blastema of "organ of tissue repair"
which exchanges hormones and metabolites with other organs and tissues
and represents the response to those accelerative and decelerative factors
which are presently known. The ultimate aim of these studies is to define the
biochemical, physiological, and anatomical aspects of the wound blastema
not only as a means of influencing repair in surgical wounds, but also to
understand repair as a basis phenomenon common to all injury and disease.
R. S. N.
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